Introduction
In recent years, a more dynamic view of business and innovation has emerged (Whalen & Akaka, 2016) . Instead of conceptualizing innovation as a firm-centric activity, the emphasis has now shifted towards both the service providers' and the customers' abilities to engage themselves in large, external networks for value creation (Romero & Molina, 2011) . However, with a limited focus of analysis on interactions and value transactions, the understanding of innovation as a process that consists of multiple different actors and practices (Helkkula et al., 2018; Kartemo et al., 2018; ) remains rather poor (Barile et al., 2016; Järvi & Kortelainen, 2017; Suominen et al., 2016) .
Indeed, given the growing dynamism and complexity of modern business environments, companies are becoming more and more dependent on their external networks crossing many disciplines and industries. In order to maintain their competitiveness, network-specific innovation capabilities have become a lifeline for many companies (Valkokari et al., 2016) . When building up these dynamic and more futures-oriented innovation capabilities, companies may well even double their economic growth (Rohrbeck et al., 2018) . By thus highlighting the role of collaborative organizational structure and culture (Aarikka-Stenroos & Ritala, 2018; Smorodinskaya et al., 2017) , the literature related to innovation management has been lately undergoing a significant transformation towards a more networked and systemic nature of value creation (Järvi & Kortelainen, 2017; Lee et al., 2012; Vargo & Lusch, 2016) . This includes the increased focus on more collaborative practices of knowledge creation.
However, despite many years of active discussions on open innovation or other co-innovation models (Lee et al., 2012) , understanding of the (inter)relationships between the different actors involved in the actual value co-creation processes has remained rather scarce (Barile et al., 2016; Järvi & Kortelainen, 2017) . Besides the arising interest on remodelling the former solutionsbased innovation policies and practices, more real-life examples are needed to challenge the theoretical approaches to and exuberantly positive discussion on Despite the many recent discussions on "innovation ecosystems" as well as on open innovation or other co-innovation models, a more in-depth understanding of the multi-actor processes of value co-creation remains rather scarce. Hence, in this case study, we provide significant novel insight about innovation ecosystems as structures enabling multi-actor value co-creation in real-life innovation ecosystems. Based on our empirical findings, we identified two key principles: 1) in order to encourage the active participation of ecosystem actors in the value co-creation process, efforts must be made to ensure a clear vision and a shared value base on which the ecosystem activities can be built and 2) facilitation is needed to support the ecosystem actors to make new connections and to share their knowledge and resources in concrete ways. Most importantly, the more diversity there is among the ecosystem actors, the greater the support for innovativeness within the value co-creation process. (Clarysse et al., 2014; Lintula et al., 2017) . That is, greater effort and coordination are needed to engage researchers in different fields of science to empirically test and re-conceptualize the fit between the theoretical foundations and current discussions regarding value co-creation.
So far, academic studies have been primarily concerned with the strategic positioning of firms within ecosystems. In doing so, they have referred to ecosystems according to their various contextually or functionally changing roles (Akaka et al., 2017; Autio & Thomas, 2014; Spigel, 2017) . Despite Adner's (2016) earlier work, calling for a structuralist approach to conceptualizing the ecosystem construct, the current understanding about the structures and practices supporting value cocreation in innovation ecosystems is still very limited. In particular, studies on value co-creation as a process, consisting of a high number of value transactions between the various loosely-coupled ecosystem actors, are practically non-existent. Therefore, in this study, we use a two-part model approach for value co-creation (Galbrun & Kijima, 2009; Kijima & Arai, 2016) to: i) understand how ecosystems could be developed as structures for value co-creation and ii) identify the key practices shaping these structures.
First, we provide a brief overview of the key concepts used in this study, as well as the chosen research approach and data collection method. Then, based on two empirical case studies, we identify and discuss the key prerequisites to support the ecosystem actors' abilities to first unfold and then either maintain or remodel the different structures and practices of value co-creation.
Key Concepts
Innovation ecosystems: The new dynamics of collaboration Ever since the concept of business ecosystems (Moore, 1993) was first introduced, different concepts of ecosystems have emerged, disrupting the traditional boundaries between organizations and industry sectors. As for now, they all tend to encourage companies to widen their views and practices related to industry-specific partnerships (Aarikka-Stenroos & Ritala, 2018; Adner, 2016) . Given that the concept of innovation ecosystems has been previously tied up around the creation of growth, local collaboration, and innovative startups in so-called knowledge hubs (Engel & Del-Palacio, 2011) , a broader view of innovation ecosystems has been introduced.
Innovation ecosystems are "dynamic and co-productive spaces for research, development, and innovation (R&D&I) activities that are characterized by a high level of interdependence and co-evolution of value between the industry and research-based ecosystem actors" (Adner & Kapoor, 2010; Autio & Thomas, 2014 ; according to Schroth & Häußermann, 2018, p. 4) . In other words, innovation ecosystems, just as entrepreneurial or knowledge ecosystems, are strongly connected with their ability to explore and adopt new knowledge (Valkokari, 2015) . However, the motivations for knowledge sharing are different depending on the type of the ecosystem. Where innovation ecosystems are focused on interdisciplinary and cross-sectoral collaboration which results in new competencies and resources (Schroth & Häußer-mann, 2018) , the entrepreneurial ecosystems are more directed towards coordinating and fostering social networks within particular geographical contexts (Stam & Spiegel, 2016) . And, knowledge ecosystems are organized around a joint knowledge search on a particular context of study (Järvi & Almpanopoulou, 2018) .
Value co-creation: A focus on innovation as a continuous process
Given the arising need for a more dynamic and practice-oriented view on innovation, the importance of a continuous interplay between the various ecosystem actors with many several overlapping purposes and different views on ecosystems has been strongly emphasized (Meynhardt et al., 2016; Parker et al., 2016) . That is, there has been a growing interest in social cognition and connectivity (Knyazev et al., 2018) that underlies the socially constructed meanings (Adler, 2015) and the highly interactive, even symbiotic logic of value co-creation (Dattée et al., 2018; Meynhardt et al., 2016; Smorodinskaya et al., 2017) . Instead of simply referring to innovation as the successful implementation of creative ideas within an organization, more attention has been given to value co-creation as a collaborative process (Edvardsson et al., 2011; Rajala et al., 2016) .
For a long time, the term "value" was only used when referring to value that was created through the manufacture and distribution of tangible goods (Prahalad & Ramaswamy, 2004; Vargo et al., 2008) . However, in recent years, a growing tendency towards a more systemic view on value co-creation has emerged. By embracing the concepts of value-in-use and value-incontext, rather than the concepts of value-in-exchange and embedded-value, the supplier-driven value chains have now been replaced with value networks that gather all stakeholders (Vargo & Lusch, 2008) . According to timreview.ca
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Hence, by shedding light on the interdependencies between the repetitive sequences of cooperation, conflict, and compromise (Pellikka & Ali-Vehmas, 2016) , it is clear that the alignment of value is not always possible or even desirable (Pera et al., 2016) . In other words, consisting of both intentional and emergent actions, contributions to value co-creation may be either positive or negative (Lintula et al., 2017 ) -or simply neutral. As a result, it seems that many of the existing theoretical frameworks and models now fail to provide suitable tools for adapting this more dynamic view on value co-creation in practice (Koskela-Huotari et al., 2016) . For this reason, in this study, the understanding of both value co-creation and value co-destruction are included in the exploration and analysis of the value cocreation process.
Research Approach and Data
Considering innovation as a major challenge to practitioners in both the private and public sectors, in business and in research, a more systemic view is needed of innovation as a complex process of interactions between a dynamic configuration of people, organizations, and knowledge (Kijima, 2015) . That is, whereas Adner (2016) has raised a discussion about ecosystemsas-structures, viewing ecosystems as configurations of activities that are defined by a shared value proposition, our aim is to explore innovation ecosystems as systems that focus on generating new knowledge. With this in mind, we see innovation ecosystems as more open and loosely-coupled systems that allow the ecosystem actors to use the acquired knowledge in their own particular ways, for example, in their firm-specific business ecosystems.
Hence, in order to examine the development of these desired, more dynamic, and futures-oriented innovation capabilities in the real-life ecosystems, a two-part model on value co-creation is applied (Kijima & Arai, 2016) as the framework of analysis. To do so, we refer to the service science's view on innovation as something that is always embedded in the value co-creation structures (Lusch & Nambisan, 2015) . In this study, innovation is to be considered as the outcome of a gradually evolving process that unfolds the existing, both explicit and implicit perceptions of value co-creation.
A two-part model for value co-creation
First introduced in 2009, the two-part model for value co-creation consists of two separate yet partly overlapping concepts (see Figure 1 ): platforms and ecosystems. On the one hand, the concept of a platform refers to the first part, where different actors meet one another and become interested in value co-creation. On the other hand, the ecosystem concept refers to the second part, where the actual value co-creation takes place in four major phases of interaction (Kijima & Arai, 2016) . By thus seeing platforms as venues where the ecosystem actors can connect with one another (i.e., as venues for Figure 1 . The process of value co-creation (see Galbrun & Kijima, 2009) timreview.ca
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Sanna Ketonen-Oksi and Katri Valkokari innovation), the focus on platforms remains in facilitating and orchestrating actions that may eventually lead to value co-creation or co-destruction. Therefore, it is important to invite as many and as wide a variety of actors as possible to join the platforms. Then, with the support of the actual innovation process, consisting of four phases -co-experience, co-definition, co-evolution, and co-development -the systemic and progressive nature of the value co-creation process can be actualized.
In practice, the value co-creation process starts once the ecosystem actors come together in terms of mutually shared interests in innovation. During the first phase (co-experience) the ecosystem actors become aware of their needs and expectations, and gradually start to mirror them against the needs and expectations of other ecosystem actors representing a number of different individuals and organizations. Then, during the second phase (co-definition), the actors come across with each other's capabilities to share their internal models and perceptions of value co-creation. In the third phase (co-evolution), the focus finally turns to actual value propositions, strengthened by an active communication between the ecosystem actors. Last is at the fourth phase (co-development), where the concrete value co-creation -or co-destruction -is actualized and evaluated (Galbrun & Kijima, 2009; Kijima et al., 2014) .
The overall purpose of these four phases is to emphasize the active, creative, and social nature of the value cocreation process. They also create a structure that supports the ways in which the value co-creating actors engage in the process of continuous interaction through knowledge creation and exchange. Considering the depth of collaboration during the process, objectives and goals must be clearly expressed and discussed. This process requires effort and commitment from all the value co-creators. By interacting with one another, the different actors learn about each other's expectations and needs, aiming at a shared internal model (i.e., shared practices and principles that feed the process). During these four phases, multiple approaches to addressing the mental and physical aspects of human beings are curated and empowered (Galbrun & Kijima, 2009; Kijima & Arai, 2016) .
Case selection
The case selection of two different ecosystems was made in line with guidelines for case research (Eisenhardt, 1989 ). Based on the researchers' access to the underlying processes of value co-creation in the two different ecosystems, the selected cases were both comparable and complementary to one another. That is, both ecosystems were built around a physical platform as the core of the ecosystem, with a different number and variety of ecosystem actors, but they represented different fields of industry. In addition, both ecosystems were still under construction. Hence, special attention was given to maximizing the multidimensionality of the research approach and data collection, thus resulting in rich learning and exploration through the selected cases.
The first ecosystem (case A) was built around a multitude of ecosystem actors that aim at developing a leading centre for the actors in a sustainable bio-economy, both in Finland and globally. In doing so, it aims to create an open, dynamic, multi-actor ecosystem for business, research, and education within the field of cleantech innovation. Originally, the initiative for this ecosystem development was made by a large research institute who then decided to move its research laboratories to this hotspot. Eventually, the research laboratories formed the core of the innovation ecosystem.
The second ecosystem (case B) was purposefully designed to encourage and support productive collaboration between a technology university and its many stakeholder organizations. Situated at the centre of a university campus and co-managed by the owner of the ecosystem properties and the university, it offers a broad range of services and multipurpose facilities for learning and innovation.
Data collection
Based on a qualitative, multiple-case-study approach, the empirical data of this study consists of both interviews and focus group observations. All data was first collected and then analyzed by two independent researchers (i.e., the authors of this article). The informants (i.e., interviewees and focus group members) included a variety of ecosystem actors: (senior) corporate executives, managers, researchers, and university staff -a variety of people involved in the ecosystem development, management, and utilization. Altogether, over 40 people were interviewed in the studied ecosystems. The data sources are summarized in Table 1 .
The collected data differs in form: the case A data consists of several focus group meetings where ecosystem actors are building shared understanding, whereas the case B data consists mostly of interview data. This is because the case A data focus more on the composing timreview.ca
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phase of the ecosystem, while case B complements it with data on an already exiting interaction platform and the ecosystem around it. In reality, the value cocreation process is iterative, and the four phases of value co-creation are often overlapping one another. In order to place each of the identified structures and practices according to the here presented four phases, they are aligned with the specific focus of individual phases (such as raising awareness at the co-experience phase).
Case Findings
Platforms as the initial settings for value co-creation
In both cases, a physical place formed the core of the value co-creation (Table 2) . In case B, one of the stakeholders stated that being present at a specific location for value co-creation was considered as an important benefit: "This place represents a no man's land, easily accessible to all kinds of actors." The importance of the diversity of actors was also highlighted by the co-managers: "It's strategically important that the campus welcomes different actors to work in the same premises."
In case A, not all actors were present at the same location and the research facilities were not open to all. Many parties were interested, but the development was strongly led by the research institute and the focus was on research infrastructure. Many separate subcomponents arose out of the common agenda during the value co-creation process, but the physical location could also hinder ecosystem building. It was important that the actors identified themselves with the ecosystem and were committed to joint collaboration and to opening up their own interests.
Understanding the process of value co-creation
In case A, the aim was to create a close development network with a common technology roadmap, referring to the "sustainability of society and growth of an industry sector". In case B, the ecosystem development started by creating a space where people can meet. At this first phase of value co-creation (see Table 3 ), the role of facilitation was seen as very important. As stated by the facilitator working in case B, "the role of facilitator is to be enthusiastic, to make people enthusiastic and to innovate". Similarly, in case A, the facilitator's role was in engaging different actors in value co-creation. This happened through formal or informal discussions, and by presenting the research facilities to hundreds of visitors during the year.
In both ecosystems the physical facilities were recognized as a valuable showcase of innovation activity and opportunity creation, or, as one of the university actors in case B expressed: "to enhance different forms of cross-and transdisciplinary collaboration". Again, one of the stakeholders, a city representative actively involved in the case A development said that: "These facilities and the research done here attract global forerunners to take part in networks of innovation. It's easy to invite new actors -this is an excellent example of our strengths in this technology sector."
In phase II (see Table 4 ), the role of facilitation was still rather important, as highlighted by the participants in case B: "If the aim is to really mix people and ideas, more support is needed to activate the co-creation process" and "Allocating more time for the platform activities would certainly be beneficial." As pointed out by the ecosystem developers from case B, "It takes time before 
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people get familiar with new concepts". Furthermore, as pointed out by the facilitator of case A, the ecosystem facilitator should not be tightly connected to the content creation, but "to be an enabler and connector and to support the substance experts so that they can focus on their research".
While the role of facilitator was highlighted during the first phases of value co-creation, in this co-elevation phase (see Table 5 ), the facilitator should take a back seat. This results in shared responsibilities and fosters multiple development perspectives. In addition, in both of the studied ecosystems, there was a lot of talk about and much interest in value co-creation, but the abilities to practice it varied considerably. However, if the objectives are not clear and efforts are not made to learn by doing, that is, if the discussions do not lead to a shared knowledge and understanding of the expected outputs, ecosystems may not evolve in the long run. Thus, in case A, the benefits of shared research infrastructures represented an important and concrete value for the ecosystem, as described by a research organization representative: "these shared facilities enable us to follow and benefit from the research progress of our partners". Table 3 . Observations related to the co-creation processes: Phase I Table 4 . Observations related to the co-creation processes: Phase II timreview.ca
Innovation Ecosystems as Structures for Value Co-Creation
Sanna Ketonen-Oksi and Katri Valkokari
Given the low maturity of case A, the actors have not yet had enough time to develop the goals and objectives needed to reach the co-development phase (see Table 6 ). As the four-phase model of value co-creation initially suggests, it seems to take a long time for some ecosystem actors to integrate into the value co-creation processes. As revealed in case B, it is only after several years that the shared vision of ecosystem functionalities reaches a phase where the unusual diversity of the actors becomes an asset rather than a limitation for a shared vision. Regarding the platform-specific innovation hub, limited to only some ecosystem actors, the vision is clear, and the role of the facilitation has developed accordingly.
Having observed the ecosystem actors' different perspectives and understanding of the concepts of platform and ecosystem, as well as how they operated according to alternative innovation management "theories of practice", significant impacts were detected on their mindsets and -eventually -on their value co-creation practices. The need for radical change was largely Table 5 . Observations related to the co-creation processes: Phase III Table 6 . Observations related to the co-creation processes: Phase IV timreview.ca
Innovation Ecosystems as Structures for Value Co-Creation
Sanna Ketonen-Oksi and Katri Valkokari
acknowledged. Yet, due to uncertainties about the impacts of value co-creation on future business models and the roles within the future ecosystems, the business actors' willingness to engage in open discussion and collaboration were clearly diminished.
The development of value co-creation practices
The importance of understanding the differences between the four phases of value co-creation was highlighted in both case studies. Figures 2 and 3 summarize the thus identified value co-creation practices.
Conclusions
As the existing studies still tend to only focus on firmspecific viewpoints (Adner & Kapoor, 2010; Akaka et al., 2017) and certain types of ecosystems (Pellikka & AliVehmas, 2016) , the aim of this study was to shed light on the complex nature of innovation ecosystems as structures for value co-creation through new knowledge creation. Hence, based on two empirical case examples, this study offers important new insight into the co-existence of different value co-creation practices in the studied innovation ecosystems. In doing so, both theoretical and empirical understanding is provided regarding the value co-creation practices.
The results of this study are well in line with the twopart model approach to value co-creation (Kijima & Arai, 2015) . First, the importance of understanding the differences between platforms and ecosystems was highlighted. In doing so, in both cases, the platforms were identified as important venues for the ecosystem actors to get introduced to one another and to share their ideas for collaboration. Second, the different phases of value co-creation were observed, including the forms of interactions between the ecosystem actors. According to these observations, the process of value co-creation took place in several sub-systems (i.e., in various independent development projects and programmes occurring at the innovation ecosystem). This is highly in accordance with the recent understanding of ecosystems as the contexts at which the continuous interplay between multiple actors and with a number of overlapping purposes and different views emerges (Meynhardt et al., 2016; Valkokari, 2015) . In addition, this study complements the earlier perspective on ecosystems-as-structures (Adner, 2017) by introducing two practical case examples where the emergence of coevolution dynamics is used to create new knowledge within the innovation ecosystems.
In both cases, the ecosystem development was somewhat hindered by the rather generic aims of collaboration and the conflicting expectations regarding the ecosystem development. For this reason, attention was given to the role of facilitators as important connectors or enablers of value co-creation. Surprisingly, despite the increasingly global nature of their activities, both ecosystems were largely dependent on having a concrete physical platform as the "home base" for the value co-creating activities. That is, a place where different people and organizations can meet and create trustbuilding collaborative ties. In case A, the shared use of a research laboratory and other facilities for research were provided for this. In case B, many events and meetings were organized for researchers and company representatives with common interests to meet.
Finally, as presented in Figure 4 , in order to enhance the ecosystems' value co-creating potential in practice, it is highly essential to invest in two key principles. First, in order to ensure a certain diversity among the ecosystem actors, and to encourage them to actively participate in the platform, seek shared values and invest time and energy into making a clear vision that is easy to identify with. Second, support the vision with structures and facilitation that help to match people and ideas in concrete ways.
It is also noted that certain ecosystem actors -or at least their current business models -may fall by the wayside during the evolution of the innovation ecosystem towards several future business ecosystems. This means that participating in and facilitating collaborative innovation in ecosystems calls for a new kind of agility that, in some cases, requires companies to be willing to even kill their current business model(s) to survive within the evolving ecosystem. These aspects of systemic change
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Figure 4. Summary of practices enhancing value co-creation in the studied innovation ecosystems timreview.ca
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